Substance P neurons in the human hippocampus: an immunohistochemical analysis in the infant and adult.
An analysis of the distribution of substance P immunoreactive nerve cell bodies and fibres is given for infant and adult human hippocampus by using the peroxidase-antiperoxidase technique of Sternberger. The description covers the substance P distribution in the area dentata, the Ammon's horn, the subicular complex and the entorhinal cortex. Each region shows a specific pattern in its substance P immunoreactivity. In general, the hippocampal neurons occur in three major classes of interneurons: large (20-35 microns) horizontal bipolar or multipolar neurons in the alveus, in the deep part of the subicular complex, the entorhinal cortex, and in the white matter of the angular bundle; small (10-20 microns) and large (20-35 microns) vertically oriented bipolar or multipolar neurons in the stratum oriens, in the stratum pyramidale of the Ammon's horn, and in the deep part of the subicular complex and the entorhinal cortex; large (20-35 microns) multipolar neurons in the hilus. Substance P immunoreactive fibres are particularly abundant around pyramidal cells of the CA2 and CA3 subfields of the Ammon's horn and around granule cells of the area dentata. They are also detected in the fimbria and angular bundle. Comparative study of the infant and adult hippocampus reveals no variation in the area dentata and Ammon's horn except that substance P immunoreactive fibres are more abundant in the molecular layer of the area dentata in adults. In contrast, a far more extensive number of substance P immunoreactive cell bodies are detected in the deep layers of the subicular complex and the entorhinal cortex, as well as in the white matter of the angular bundle in infants aged between three and 12 months old. This rich substance P immunoreactive network raises questions concerning its function within the human hippocampus.